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[57] ABSTRACT

An msulated coupling usable with a television tuner
shaft or the like for electrically isolating the tuner
shaft from the chassis of the television receiver in-
cludes a pair of flanged insulating bushings pressed
Into axially extending chambers formed in the ends of
two coupled sections of the tuner shaft. A knurled pin
fabricated from hardened steel or other strong mate-
rial i1s pressed into the two bushings to hold the two
sections of the shaft together with the two flanges of
the bushings abutting to form an insulated section be-
tween the two coupled sections of the shaft.

13 Claims, 6 Drawing Figures
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1

TELEVISION TUNING SYSTEM INCLUDING A
TUNER WITH AN INSULATED SHAFT COUPLING

BACKGROUND OF THE INVENTION

This invention relates generally to couplings and,
more particularly, to an improved insulated coupling
for a television tuner shaft or the like.

Several techniques for providing an insulated shaft
coupling are known. The most common technique
utilizes a two section metal shaft having an axially ex-
tending chamber formed 1n the end of one of the sec-
tions and an axially extending reduced diameter section
formed in the other section. An insulating bushing is
inserted into the chamber, and the reduced diameter
portion of the other metal section is pressed into the
bushing which serves to hold the two sections together
with a press fit.

Although this system prowdes a way to msulate two
sections of a metal shaft, the system necessitates a
compromise between the insulating qualities and the
mechanical strength of the coupling. For example,
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when such a prior art system 1s employed in a television

tuner shaft having a nominal 0.250 inch diameter, the
reduced diameter section of the mating section must be
reduced to approximately 0.150 inch to permit the
walls of the insulating bushing to be sufficiently thick to
provide the necessary Insulating properties. Unfortu-
nately, reducing the diameter of the shatt within the
coupling reduces the mechanical strength of the shaft
and results in bending and breakage problems occur-
ring at the coupling, particularly with long shafts of the
type commonly used in console television sets.

SUMMARY OF THE INVENTION

Accordingly, it i1s an object of the present invention
to provide an improved insulated coupling.

It 1s another object of the present invention to pro-
vide an insulated shaft coupling that has greater me-
chanical strength and better insulating properties than
prior art shatfts.

In accordance with a preferred embodiment of the
invention, an axially extending chamber 1s formed in
one end of each of the two metal shaft sections to be
joined. A flanged insulating bushing is pressed into
each of the chambers and a hardened steel pin i1s
pressed into the two insulating bushings in order to
hold the two sections of the shaft together with the
flanges of the insulating bushings abutting each other.
Because of the above structure provides a doubly insu-
lated coupling, with insulation 1solating the pin from

both of the shaft sections, the thickness of the walls of

the two bushings may be reduced to permit a larger
diameter pin to be used to increase mechanical

strength without sacrificing the insulating properties of

the coupling. Furthermore, the pin may be fabricated
from hardened steel or the like, which i1s substantially
stronger than the shaft material, to further increase the
mechanical strength of the coupling or to permit a
smaller diameter pin to be used to further improve the
insulating properties of the coupling without sacrificing
mechanical strength.

The above and other objects and advantages of the
present invention will be readily apparent from the
following detailed descrlptlon and attached drawing,
wherein:
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2

FIG. 1 is a simplified perspective view of a television
tuner utilizing the insulated coupling according to the
invention;

FIG. 2 is an exploded perspective view of the insu-
lated coupling according to the invention;

FIG. 3 is a side sectional view of the msulated Cou-
pling accordmg to the invention;

FIG. 4 is a cross sectional end view of the insulated
coupling taken along the line 4—4 of FIG. 3;

FIG. 5 is a cross sectional end view taken along line
5—5 of FIG. 3; and

FIG. 6 is a cross sectional side view of an alternative
embodiment of the insulated coupling according to the
Invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawing, with particular refer-
ence to FIG. 1, there 1s shown a television tuner 10
having a selector shaft 12 protruding therefrom. The
selector shaft 12 comprises a first section 12a extend-
ing outwardly from the tuner 10 and a second section
12b coupled to the section 124 by means of an insu-
lated coupling 14. The insulated coupling 14 serves to
1solate the tuner 10 from the shaft section 126 to pro-
tect the user from electrical shock in the event that the
tuner is used in conjunction with a live chassis receiver
and the power plug is inserted such that the potential of
the chassis 1s at line potential.

The shaft sections 12a and 126 (FIGS. 2-5) are fabri-
cated from standard tuner shaft stock, and are typically
0.250 inch in diameter. Splined chambers 16a and 16b
are formed 1n one end of each of the respective shaft
sections 12a and 12b. The splined chambers 16a and
16b are typically formed, for example, by drilling an
axiai hole to a depth of 0.625 inch and forming a 16-
point internal spline 18a and 185 in each of the respec-
tive chambers 16a and 166b.

Two bushings 20aq and 200 are fabricated from an
insulating material such as nylon. Each of the bushings
20a and 205 has a respective body portion 22q and 22b,
and a respective flange portion 24a and 24b. The out-
side diameters of the body portions 22a and 225 are
selected to provide a press fit with the respective cham-
bers 162 and 16b. The ouiside diameters of the flanges
24a and 24b are substantially equal to the outside diam-
eter of the shatt sections 12a and 12b. The diameter of
the flanges 24a and 24b may be smaller than the diame-
ter of the shaft sections 12q and 125, but preferably not
larger, as this may prevent the shaft from being fully
inserted into relatively small holes of the type found in
control knobs, mounting brackets, etc. Axial openings
26a and 26b are tormed in each of the respective bush-
ings 20a and 28b for receiving a knurled coupling pin
28 which may be fabricated from any strong material
such as hardened carbon steel.

The pin 28 has a knurled section 30 and a pair of
reduced diameter end sections 32 and 34. The pin in
the 1llustrated embodiment has a 12-point knurl, but

‘any number of points, consistent with good design

practice, may be used. The outside diameters of the
reduced diameter end sections are smaller than the

iside diameters of the openings 26a and 26b, and serve

~ to center the pin 28 in the bushings 20a and 205 during
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assembly. The outside diameter of the knurled section
30 is larger than the inside diameter of the openings
26a and 26b and provides a press fit between the pin 28
and the bushings 20q and 20b. As shown 1n FIG. 4, the
bushing 20a (and similarly the bushing 20b) i1s de-
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formed by the spline 18a and the knurled section 30 so
that the outside of body 22a conforms to the shape of
the spline 18a and the axial opening 26aq is deformed to

correspond to the shape of the knurled section 30 of

the pin 28. Such a deformation causes an extremely
tight coupling between the pin 28 and the two shaft
sections 12a and 12b. Spaces between the bottom of
the shaft chambers 16a and 166 and the ends of the
respective bushings 20a and 205 have been shown in
the drawings, but it is desirable to minimize these
spaces or to provide protrusions at the ends of the
bushings 20a and 205 to prevent the bushings 20a and
20b from being excessively stretched when the pin 28 1s
inserted. In addition, the spaces between the ends of
the pin 28 and the bottoms of the bushings 20a and 206
should be minimized to prevent the pin 28 from being
inserted substantially deeper into one of the bushings
20a and 205 than the other. |

In the embodiment described above, the two flanges
24q and 24b serve to separate the ends of the shaft
sections 12a and 12b to prevent the two shaft sections
122 and 12b from physically contacting each other.
The body portions 22a and 22b serve to insulate the
shaft section 124 from the pin 28 and the pin 28 from
the shaft section 12b, thereby providing two insulating
members connected electrically in series and permit-
ting thinner walls to be used for the body portions 22a
and 22b to provide a stronger structure without sacri-
ficing electrical isolation. In this embodiment, each of
the bushings 204 and 20b is provided with a flange so
that identical bushings may be used as the bushings 20a
and 20b, thereby reducing the number of different

parts required. However, it is not necessary to make the

structure symmetrical, and only one of the bushings
need to be provided with a flange, provided the flange
is sufficiently thick (in the axial direction) to prevent
~ electrical arcing between the two shaft sections 12a
and 12b. Such an embodiment is shown in FIG. 6.

In the embodiment shown in FIG. 6, two shaft sec-
tions 112a and 112b, analogous to the shaft sections

12a and 12b, are joined by pin 128. Instead of using two

symmetrical bushings, such as the bushings 20a and
20b described in the previous embodiment, insulation
is provided by utilizing a flanged bushing 130 and an
unflanged bushing 132. The flanged bushing 130 1s
similar to the bushings 20a and 20b and has a body
portion 134 and a flange portion 136. If necessary, the
flange portion 136 may be made thicker (i.e. having an
increased longitudinal dimension) than the tlange por-
tions 24a and 24b to provide the desired isolation. The
bushing 132 has a body portion 138 similar to the body
portions 22a and 22b, but no flange portion. As in the
case of the previous embodiment, the diameters of the
pin 128 and the bushings 130 and 132 are selected to
provide a press fit between the pin 128 and the bush-
ings 130 and 132, and between the bushings 130 and
132 and the shaft sections 1124 and 112b.

In another embodiment (not illustrated), two tlange-
less bushings similar to the bushing 132 may be used,
and an insulating washer may be used in place of the
flange 136 to separate the two shaft sections. Alterna-
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tively, the coupling pin may be encapsulated in an

insulating material, and a washer (either separate or
integrally formed with the encapsulation) may be used
to keep the two shaft sections separated.

While certain preferred embodiments of the inven-
tion have been described by way of illustration, many
modifications will occur to those skilled in the art; 1t

65

4 o
will be understood, of course, that it is not desired that
the invention be limited thereto, since modifications

“may be made, and it is, therefore, comtemplated by the

appended claims to cover any such modifications as fall
within the true scope and spirit of the invention.

What is claimed as new and desired to,be secured by
Letters Patent of the United States 1s: . o

1. A television tuning system of the type employing
an insulated shaft coupling comprising:

a television tuner; |

first and second rigid shaft sections, each having an

axially extending chamber formed in one end
thereof, said first shaft section extending into said
tuner; :

an elongated rigid pin member; and

means for electricaily insulating said first and second

shaft sections from each other surrounding at least
a portion of said pin member, said insulating means
being interposed between said pin member and
each of said first and second shaft sections and
electrically insulating said pin member from each

" of said shaft sections, said insulating means also

having a surface frictionally engaging said first and
second shaft sections and rigidly mechanically cou-
pling said first and second shaft sections together to
permit said tuner to be tuned by rotating said sec-
ond shaft section, said insulating means serving to
transmit rotational motion from said second shaft
section to said first shaft section.

2. A television tuning system as recited in claim 1
wherein said surface is an outside surface frictionally -
engaging said first and second shaft sections within said
respective chambers. |

3. A television tuning system as recited in claim 2
wherein said insulating means further includes an en-
larged central area separating said first and second
shaft sections and dividing said outside surface into a
pair of surfaces disposed at opposing ends of said insu-
lating means. '_

4. A television tuning system as recited in claim 3
wherein said pair of and said central area each have a
substantially circular cross section. | |

5. A television tuning system as recited in claim 2
wherein each of said chambers includes a plurality of
axially extending splines. | o

6. A television tuning system as recited in claim 3
wherein at least a portion of said pin member is
knurled. |

7. A television tuning system of the type employing
an insulated shaft coupling comprising:

a television tuner;

first and second rigid shaft sections, each having an

axially extending chamber formed in one end
thereof, said first shaft section extending into said
funer; | |

first and second cylindrical insulating members, each

being frictionally retained within one of said cham-
bers; and | |
an elongated rigid pin member engaging said firstand
second cylindrical isulating members and rigidly
mechanically coupling said first and second shaft
sections together, said first and second cylindrical
insulating members electrically insulating said first
and second shaft members from each other and
from said pin member. | | | |
~ 8. A television tuning system as
wherein said cylindrical msulating
cated from rigid material. =

s recited in claim 7
members are fabri-
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9, A television tuning system as recited in claim 7
wherein at least one of said insulating members has a
flange member extending therefrom and interposed
between said first and second shaft sections.

10. A television tuning system as recited in claim 9
wherein one of said shaft sections has a circular cross-
section and said flange has a predetermined outside
diameter equal to the diameter of said circular cross
section shaft section.
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11. A television tuning system as recited in claim 7
wherein said pin member is knurled.

12. A television tuning systme as recited in claim 7
wherein said elongated pin member is fabricated from
a stronger material than the material comprising said
first and second shaft sections.

13. A television tuning system as recited in claim 7
wherein said elongated pin member is fabricated from -

hardened steel.
¥ I T T
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Patent No. 3,990,013 ' Dated November 2, 1976
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‘olumn 4, line 41, after "of"” insert ~=-outside surface--; and

olumn 6, line 3, delete "systme" and substitute --system--.
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